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— waveguide on a subslrate, the 

1. (Original) A method for producmg a polymer ^avegmd ^ 

method comprising the steps of: 
a) providing a substrate and then 

composition; / . 

. u «^eZ,^;tive underclad composition oixto tue 

with inert gas; ovOTl/cicposing to ds^'ye^'"*"" 

iZmon to Xe. b.>ow a su.sUttV*,« of ... ^-"^^ 

m coalTTilyeX 1.1»i<^ Pho.os»»itiv. buffer conrp»al.ion on|o the 

"bstrate ^ deoxygcn^ing the bnffer layer »dcr the eondtttons of 

«i* ite« ^ or a eoo.bina«o„ of vac»». and P»rg.ng 
:3g:.olr..«po..gthede„xy..«tedb„^^^^ 

actinie rad.a«on to otUy partaUy polymen- ^ baff. 
composition to a levelbelow a — »"y f-" "f*'""^ 
i^e^iadcotHposmonontothe buffer .aye. .h«,d«xygc«^«g to 

iderclad layer under th. conditions of vacuunt. purgos -h mert gas or 
r::llofvaeut™andp.r.n...hine..gas.veral,^o^^^^^ 
Uygenatodnndereladco.npori«onto,ufflcientacbn.crad.at.ontoo.ly 
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pa.ial)ypolyn.erizethcund.rclaacon.positiontoa;ev4.^^^^ 

substantially full cunng of the clad composition, and 

TL of aliouid photosensitive core composition onto a surface of 
c)coat.ngalaycr fahqu^c^^^^^^ 

the buffer layer or the clad layer, ^ combination of 

the conditions of vacuum, purgmg witii mert gas, or 
tne conuiuw -„verin2 the core layer with 

vacuum and purging with inert gas and then covermg 

an inert gas atmosphere; 

photomask, t ,^t,,tantially full curing of the core 

e) developing the exposed core composition layer to 

while not removing the image areas; / least the 

"2 the overclad composition, under an inert gas - 
3 actinic radiation to substantially *Ully cure, the buffer 
ToXtion layer if present, the clad composition layer if present, the core 
composition layer and the overclad composition layer. 



2. (Original) T^e method of claim 1 where step (i) is conducted. 

3. (Originaiy me method of claim 1 where step Cii) is conducted. 

4. (Origii) The method of claim 1 where step (iii) .s conducted. 
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underclad layer. 

edge portion of the core layer prior to step (d). 

IIZ^L >.y» on.o U>e S.rf4. oft.. P^or .o s.cp (b). 

^ oT cl>dn. 1 X- oomprising applying a phou«e«,Wve 



(b). 



^ ,ie composiUon W onu, surface of 0^ ^^^^ ^ ^ 



step (b). / 

L .Wofolaiml »«*«oon.pnsmgWlyin6aphotopolymerizabte 
,0. (o^^yTho memod of 1 f ^^^^^^ ^^^^^^ ^ 

,^e.ion ^motmg compo^uon -ay- ^^.^^ „^ 

^.py„„„f.e.e.o.p— 

fl„ /d point of ths tio oomporition, prior to stop (b). 



(Cjmcelled) 
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ofthe core layer, X 

annealing the coated substrate. / 

u • tv,^ reactive index of the substantially Mly 
c.x^,polym.riz=a buffer oomposi«on«fto» .bout 0^5/0 

cured, polymenzed core. / 

,«^,, Tb. »«hod of clZ wherein ^e-yer. comprises ni«.en. 

,,,o^^,^e„e.o.o4» . wben^Ueao^™^^^^^^^ 
radiation. / [^^^^^^^^^^X 

,o^. T.e n,L Of Cain. I wHere. .he phCon^K U posWonea ^ *ou. 5 
,„ abom 20 above Ihe core composition layer, 

.S, cOH.-,/n,=.ho. Of o,.i« , where-n development .tep . eonducted with . 

fluorinated/solvent. 

,,,oX>Then.e.hodofo.ain,l.hereinas„r,.eof.Ke— hasbeen^nbieoted 
to a p^iminary cleaning step. 

tb a preliminary cleamng step and then pnm«, 
' alkoxy- silane compound. 
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level of ambient oxygen U about 2% or less. / 
level of ambient oxygen is about 0.1% or less. ^, / 

rfr«.ive change in «ftac«vc ma«,o'f 0.. compos.t.c^ 

substmtially folly car=dj,polym«rized corc,^^^ 

A f wherein thsunderclad composition comprises one or 

:::r3:r;o..o.0.3.,o-»n......ie..-..ere..o.i.emae. 

of the substa/ially fully cured, polymenzed core. 

-<o"f----7-rr:::riro3::::^^ 

more fl/orinated (ineth)acrylate monomers having 
than 2- 

,,L.,> -me.hoao.ciaimi «here.n-o.e.^.»^^^^^^^^ 
ire fluorinatea (meth)acryla.e monomera havmg a fianchonal.q- 

/ 
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^.derclaa composition is from abou, 0.3 % to *ou, 1.5 /. 1=^«» 
of the substantially ftiUy cttred, polymOKed core. / 

ICl^a oo.nposi.ion over a. leas, the ^^i^ o,^. core con.pos.non. 



/ 

/ 




29. Apolymeric waveguide comprising 

a substrate; / 

, polymeric p«temc. core on'^e -bs«a.c^^ ^ 
apolvmericbnfferUyer,or/apolymenconderclaalayer,or eq 

' polymeKcbu^er/yer an. apoly^ericide.la.layer between^ 

LbZ.eanathe/polymedcpaf.e.oorl-,»hereinmepolymenb„«er 
C.orpoWeHc,m.e,olaafyerorbo.l^.po.yn.ericb„«»l.yera«d 

apo.yn.eric^.ii.^erc,a<l layer hLapa^er/wWchare alone and 
symmetrical with the core. 

30 ,0.^ .epo./.c»a.e.n..eo. -::rri" 
layer have a louver ^aid partial polymerization steps are 

!:jrnr.:rt:i:::Lbo.s..p.^^^^^^^ 

!L^rZlJa.,eas..3r.oteac>,ofsai<lpborosensiti.vecon.pos.Uonsrcm,m. 



_umeacted4^^ 

PleaoR aid new claim 33as follows: 



comprising the steps of: 
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a) providing a substrate and then 

„ ..x^ng wim incr. or a «ombU>.Son of vacuum ^ urgmg 

con.po.i.ion a ,.v=l Wow a — al.y m c>«n. of «,e buifcr 

composition; ^ . 

,U> coatfng a layer of a Ucuid, photos^sMvc buffer compos«o,> on.o .h. 
(n) coating any „ ,h.h„ffi!r lavwviKierthecondjIioiis of 

substratt, then d«>xyg»almg the bufforlaywxm . ■„ 

vacuum purging with inc. gas. or a combination otv^uum and purgtng 
™grova«,.»<posingth=d„.eabuff— ^ 
^cicn. actinic radiation to only partially polyncrtzc the buff» 
composition to a level below a ^stantially m curing of me 

^derelad composition onto .hebufferlay„-, .hendeo.ygen.mg^e 

underclad layer under th. conditions ot vacuum, purgtng wrih .ner, gas or 
:rlJ..ofvac.uma„dpurgingwi.hiner.gas;over„g- 
deoxygenatod und«lad composition to sufficient acnntc ra^tation to only 
pattially polymerize die underciad composition to a level below a 
substantiallyfUlcuringofthecladcompositionjand 
c1 coating a layer of a ll,uid, photosensitive core composition onto a surface of 
Z buL layer or .e clad layer, .hen deoxygenating the core ^. »der 

tbe conditions of vacuum, purging witi. inert g«. or a — 
vacuum andpurpngwith inert gas and th^icoveringthecorelayer with 

an inert gas atmosphere; 
d)positiomngaphoiomas.havingawaveguid.patiem.a.alevelab^v. 

substantially parallel to. and not in contact with tiie core lay«. »a^«. 
imagewise exposing ti-e photosensitive core composition ^^^^ 
photomask, to sufBcient actinic radiation to only partially polymenze 
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^ co,np<..Mc„ .o a ,evel below a .ubs.an.ally ^ .u^. »f ^ °« 
composWon but beyo>»l gel P«*n. of *e «ore oompo.,..on. wh,le 
n^ntrimns the oore eoated ,ub»a.o in an in=n gas atmosphere; 
,.eZrt.elpos..coteeo.p03l,.onlave,tote.ove,He«a,eas 

While not removing the image areas-, 
,.at..al.e.o.aU,ul.pl.— e-e^3— 
image areas of the eore composrhon; then deoxygenatrng 

Z gas. or a oon,bi„a.on of vacuum and pur^ng with ,ncrt gas; over^ 
.'lo Tolg -he overclad composition, under an inert gas atmo^be^. .o 

WA- XTe!. acUnie rsdia^on to substan^Hy my cure, the butTer 

^!:::-ion .aver if present, .he Cad oonrposttion layer ifpresent, the core 
composition layer and the oven=lad composfflon layer. 
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